A new method for the isolation of simian virus 40 nucleoprotein complexes from nuclei of lytically infected cells is described. The method is based on the addition of a thiol-specific reagent, 5,5'-dithiobis(2-nitrobenzoic acid), to lysis and extraction buffers. By inhibiting an uncoating activity during simian virus 40 extraction, 5,5'-dithiobis(2-nitrobenzoic acid) allows the use of efficient extraction buffers, such as ones containing Triton X-100 and EDTA, for the isolation of native simian virus 40 minichromosomes and virion-type structures. Use of the method is illustrated by following encapsidation of simian virus 40 minichromosomes in a pulse-chase experiment. Since 5,5'-dithiobis(2-nitrobenzoic acid) is an inhibitor of many different enzymes, the 5,5'-dithiobis(2-nitrobenzoic acid) extraction technique may be useful for the isolation of not only papovaviruses but also other viruses and possibly cellular chromatin.
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A variety of procedures have been developed for the selective extraction of simian virus 40 (SV40) and polyoma nucleoprotein complexes (NPCs) from lytically infected cells (1-5, 7-12). Earlier methods have made use of nonionic detergents, the chelating agent EDTA, and monovalent salts at 0.1 to 0.2 M as components of extraction buffers (8, 14) . These procedures yielded -70S SV40 minichromosomes containing supercoiled SV40 DNA I in a complex with cellular histones and smaller, variable amounts of other proteins. More recently developed extraction media allow isolation of significant amounts of both previrion and virion structures, in addition to 70S minichromosomes, from SV40-infected green monkey cells (4, 5, 7, 9) . These approaches are based largely either on the omission of chelating agents from extraction buffers or on the use of detergentless buffers in the presence of divalent cations. By these methods it became clear that the apparent absence of heavier SV40 complexes from the conventional Triton X-100-EDTA extracts is an artifact due to at least a partial uncoating, disassembly of previrion and virion structures, in the course of extraction in vitro (7) .
In this note we describe the use of a thiolspecific reagent, 5,5'-dithiobis(2-nitrobenzoic acid) (DTNB) (16) , as a new way to prevent artifactual disassembly of SV40 NPCs during extraction. This method makes it possible to use various media, including both Triton X-100-and EDTA-containing ones, for gentle extraction of SV40 NPCs.
When nuclei of SV40-infected CV1 cells were isolated at 40 to 45 h postinfection and extracted with Triton X-100-EDTA or Nonidet P-40-EDTA buffers, the major SV40 NPC in the extract was a -70S particle, a minichromosome ( Fig. 1D and F) . Identical extractions, except in the presence of 0.1 or 0.5 mM DTNB, resulted in a strong reduction in the relative amount of the -70S minichromosomal peak, with a concomitant appearance of the -180S peak (cf. Fig. 1A and D). Variation of the DTNB concentration between 0.1 and 0.5 mM did not result in a significant change in sedimentation patterns of extracted SV40 NPCs (cf. Fig. 1B and C) . On the other hand, an increase in pH of the DTNBcontaining extraction buffer from 7.5 to 8.0 resulted in a significant lowering of the relative proportion of the 180S peak (cf. Fig. 1B and A) . Use of the DTNB-containing extraction buffer at pH 7.0 yielded results similar to those obtained at pH 7.5 ( Fig. 1A) , but the total yield of the SV40 NPCs was lower (data not shown). Addition of DTNB to only the lysis buffer yielded the same result as having DTNB in the lysis, rinse, and extraction buffers.
One set of optimal conditions for extraction of (13) (14) (15) . (A) Cell monolayer rinsed with 0.14 M NaCl-5 mM Tris-hydrochloride, pH 7.5, followed by addition of cold lysis buffer (0.25% Triton X-100, 0.5 mM phenylmethylsulfonyl SV40 NPCs in the presence of DTNB is described in the legend to Fig. 1A . Although the total yield of SV40 NPCs was 10 to 20% less in the presence of DTNB as compared with conventional Triton X-100-EDTA procedures (1, [13] [14] [15] , it was still at least twice as great as the yield with divalent cation-containing extraction buffers, such as the one shown in Fig. 1E .
Previous work in several laboratories (4, 5, 7, 9, 11) has shown that replicating SV40 minichromosomes, after segregation into monomeric SV40 DNA I-containing 70S NPCs (13) , are gradually converted into mature virions. To illustrate the use of the DTNB-Triton X-100-EDTA extraction technique, we followed the path of SV40 virion assembly in a pulse-chase experiment (Fig. 2) . Shortly after the pulse, the label was found in replicating SV40 minichromosomes which sedimented faster than 70S monomeric minichromosomes (dashed line in Fig.  2A ). After 30 to 60 min the label was found almost exclusively in 70S minichromosomes (Fig. 2B) . Eventually, the label appeared in 180S previrion particles (Fig. 2C to E) , the relative proportion of which increased steadily until at 54 h postinfection most of the pulse-label was found associated with the 180S peak (Fig. 2E) . The 180S SV40 NPCs cosedimented with mature, CsCl-purified SV40 virions (cf. Fig. 2E and F) were indistinguishable from them by electron microscopy (Fig. 3) , but unlike mature virions fluoride, 0.5 mM DTNB, 10 mM sodium EDTA, 10 mM Tris-hydrochloride, pH 6.8). DTNB (Sigma Chemical Co.) was added shortly before use from a freshly prepared 50 mM solution, the pH of which was adjusted to 7.5 with Tris base. The lysate was scraped from the plate with a rubber policeman, dispersed by siphoning through a plastic 10-ml pipette, and centrifuged at 4,000 x g for 5 min. The pellet was washed once with the lysis buffer and then briefly washed once more in the lysis buffer plus 0.1 M NaCl. The pellet was suspended and extracted in 0.25% Triton X-100-0.12 M NaCl-0.1 mM phenylmethylsulfonyl fluoride-0.5 mM DTNB-10 mM sodium EDTA-10 mM sodium HEPES (N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid), pH 7.5, for 3 h with intermittent mild blending in a Vortex mixer. The suspension was centrifuged at 5,000 x g for 15 min, and the supernatant was then centrifuged through a linear 15 to 30% sucrose gradient containing 0.1 M NaCl, 1 mM sodium EDTA, and 10 mM triethanolamine-hydrochloride, pH 7.5, in an SW40 rotor at 30,000 rpm for 150 min at 4°C. VOL. 42, 1982 were sensitive to high salt (Fig. 4) Fig. 1A ) were negatively stained as described previously (14) . The bars correspond to 100 and 50 nm in (A) and (B), respectively. (14, 15) and centrifuged to equilibrium in CsCl gradients containing 0.25% Sarkosyl NL95 in an SW50.1 rotor (14, 15) . (A) Fixed 70S minichromosomes obtained by Triton X-100-EDTA extraction (see Fig. 1D ). (B) Fixed 70S minichromosomes obtained in the presence of DTNB (see Fig. 1A ). (C) Fixed 180S previrions (see Fig. 1A ). Dashed curve in (B) denotes the position of the unfixed 70S minichromosomes banded in a separate tube in the absence of Sarkosyl. 
